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A Study on the cutting forces prediction using machining theory
in end milling
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Abstract

A new approach for modelling and simulation of the cutting forces in end milling processes is
presented. In this approach, the cutting forces in end milling are modelled based on a predictive
machining theory, in which the machining characteristic factors are predicted from input data of
fundamental workpiece material properties, tool geometry and cutting conditions. In the model, each
tooth of a end milling cutter is divided into a number of dices aong the cutter axis. The cutting
action of each of the dices is modelled as an oblique cutting process. For the first dice of each
tooth, it is modelled as oblique cutting with end cutting edge effect, whereas the cutting actions of
other dlices are modelled as oblique cutting without end cutting edge effect. The cutting forces in the
oblique cutting processes are predicted using a predictive machining theory. The total cutting forces
acting on the cutter is obtained as the sum of the forces at al the cutting slices of all the teeth. A
Windows-based simulation system for the cutting forces in end milling is developed using the model.
Experimental milling tests have been conducted to verify the simulation system.
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Table 1 Experiment apparatuses

Milling machine

Hwacheon HMV-F

Dynamometer

KISTLER Type 9275B

Charge Amplifier

KISTLER Type 5019

A/D converter

NI 6035E

datacorder

LabVIEW(freq. 2kHz)

Table 2. Cutting conditions

. Axia
Cutter Spn;:(lje Feedrate CASE depth of
body [Sf (mmymin] | 4 aut
pm] [
Diameter:
émm 41 1
Helix 990 127 2 2
angle:
30°

Fig. 5 Experiment set-up
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